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(54) GEROTOR ENGINE ANGLE AND REACTIVE MOMENT REGULATOR 

(57) 

The invention relates to equipment for drilling of controlled directional wells, exactly to 
gerotor engine angle and reactive moment regulators in a bent drill pipe string. The essence of 
the invention consists in that the gerotor engine angle and reactive moment regulator consists 
of a central hollow member and three hollow tubular members non-coaxial with each other 
and connected to said central hollow member, each having an inner through hole, wherein an 
inner hollow member is positioned in a center between the first and second members while 
said first and second tubular members are connected to the inner hollow member by threads at 
edges facing each other, and wherein the first or second tubular member is connected by 
thread to a housing of a gerotor engine, and the inner hollow member is made with axes of 
threads at its edges to cross each other and the central axis of said inner hollow member, while 
the most distance between the axes of the threads crossing each other equals to a double value 
of an eccentricity of a rotor relative to a stator of the gerotor engine, wherein the most distance 
between its central axis and the axes of any threads at its edges equals to the eccentricity of 
the rotor relative to the stator of the gerotor engine. The invention improves the accuracy of 
penetrating the well bottom irregularity by widening a range of compensating a lateral bit 
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force by a reactive moment at the regulator, and by holding an optimum bit load by keeping 
current values of the axial load without the loss of stability in a bent drill pipe string. 9 
Figures. 

CLAIM 

A gerotor engine angle and reactive moment regulator consisting of a central hollow 
member and three hollow tubular members non-coaxial with each other and connected to said 
central hollow member, each having an inner through hole, wherein an inner hollow member 
is positioned in a center between the first and second members while said first and second 
tubular members are connected to the inner hollow member by threads at edges facing each 
other, and wherein the first or second tubular member is connected by thread to a housing of a 
gerotor engine, characterized in that the inner hollow member is made with axes of threads at 
its edges to cross each other and the central axis of said inner hollow member, while the most 
distance between the axes of the threads crossing each other equals to a double value of an 
eccentricity of a rotor relative to a stator of the gerotor engine, wherein the most distance 
between its central axis and the axes of any threads at its edges equals to the eccentricity of 
the rotor relative to the stator of the gerotor engine. 
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(57) 

M3o6peTeHne othochtca k ycTpotfcTBaM atia 
6ypeHHH HaKnoHHo-HanpaBJieHHbix ckb3>kmh, a 
MMeHHo k peryjwopaM yrna m peaicrnBHoro 
MOMeHTa repoTopHoro ABuraTena b n3omyToFi 
KonoHHe 6ypwnbHbfx Tpy6. CymHocTb 
M3o6peTeHHH 3aKnioHaeTC£ b tom, mto 
perynflTop yrna m peaicrnBHoro MOMeHTa 
repoTopHoro ABuraTen^ coctout H3 
i^eHTpanbHoro nonoro aneMeHTa n coeAMHeHHbix 
c hum Tpex nonbix HecoocHbix Me>KAy coSoft 
Tpy6HaTbix aneMeHTOB, Ka>KAbifi H3 KOTopbix 
HMeeT BHyTpeHHee CKB03Hoe OTBepcTue, npM 
3TOM BHyTpeHHMM nonbiM sjiGMeHT pacnojio>KeH 
B ueHTpe Me>KAy nepBbiM n BTopbiM 
oneMeHTaMU, a nepBbifi v\ BTOpoPi TpySnaTbie 
aneMeHTbi coeAHHeHbi c BHyTpeHHUM nortbiM 
sneweHTOM pe3b(5aMH Ha o6pameHHbix APyr k 
Apyry Kpaax, npn stow nepBbiw nnn BTOpoPi 
TpySnaTbiM sneweHT coeAMHeH pe3b6oM c 
KopnycoM repoTopHoro flBHraTejifl, a 



BHyTpeHHuPi nonbiPi GneiweHT BbinonneH co 
cKpeuLjUBafoiAHMi/icfi c ero i^eHTpanbHotf ocbKD n 
we>KAy co6ofi oca mm pe3b6 Ha ero Kpaax, a 
Han6onbLuee paccTOfiHue Me>KAy ochmh 
CKpeiAHBaJOLAnxc?! Me>KAy coo"om pe3b6" paBHo 
yAsoeHHOM BennnuHe 3Kci4eHTpncnTeTa poropa 
OTHOCkiTenbHo cTaTopa repoTopHoro ABuraTerm, 
npuneM Han6onbiuee paccTO^Hne Me>KAy ero 
UeHTpanbHOM ocbK) h ochmh n\o6o\A M3 pe3b6~ Ha 
ero Kpaflx paBHO sKci^eHTpucnTeTy poTopa 
oTHocnTenbHo CTaTopa repoTopHoro AsuraTexm. 
H3o6peTeH^e noBbiLuaeT TOHHocrb npoxoAKH 
HeoAHopoAHOCTH 3a6oH cKBa>KHH 3a CMei 
pacnikipeHna Anana30Ha KoivineHcai^nn 6oKOBoro 

yCUJlHfl OT AO-nOTa peaKTHBHbIM MOMeHTOM na 

perynsrrope m noAAepxoHna onTHManbHOM 
oceBoPi HarpysKH Ha aojioto nyTeM coxpaneHMfl 
TeKyiAnx 3HaHeHnw oceBoPi HarpysKH 6e3 noTepn 

yCTOClHUBOCTH H30myTOM KOJIOHHbl 6ypMJlbHbIX 

Tpy6. 9 nn. 
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H3o6peTeHne othocwtca k ycTpoPicTBaM Ana 
6ypeHHfl HaKnoHHo-HanpaB/ieHHbix cKBaxMH b 
qbopMaqHax 3eMj™, a umbhho k perynaTopaM 
yrna m peaKTHBHoro MOMeHTa repoTopHoro 
ABuraTenfl b naomyTo^ kojiohhb oypunbHbix 
Tpy6. 

HaBecTeH repOTopnbitf ABfiraTenb, 
coAep>Kau4HM nonbiPi Kopnyc, pa3Mem,eHHbiPi 
BHyTpn Hero MHoro3axoflHbitf reporopHbiM 

MexaHH3M, BKJlKDHaKDLi^Mpi COOCHO 

pacnono>KeHHbiPi cTaTop m ycraHOBneHHbiPi 
BHyTpM cTaTopa poTop, a raioKe ainnHAenb, 
coeAUHeHHbift npuBOflHbiM BanoM c poTopoM m 
pa3MemeHHbiPi BHyTpu Kopnyca LLinuHAenn, 
npMHeM Kopnyca ABuraTena n wnMHAena 
coeAHHeHbi H3omyTbiM nepeBOAHUKOM c 
pe3b6aMM Ha ero Kpaax [1]. 

B H3BecTHofi KOHCTpyKi^nn Kopnyca 
ABMraTenn m wnwHAena coeflMHeHbi c M3omyTbiM 
nepeBOAHUKOM nocpeACTBOM pe3b6oBbix 
Ko>KyxoB, poiop m wnkiHAenb coeAHHeHbi 
npHBOAHbiM Banowi nocpeACTBOM pe3b6oBbix 
nepexoAHMKOB, bo BHyTpeHHefi nonocn/i OAHoro 
H3 pe3b60BblX KO>KyXOB BbinoriHeH KonbLjeBotf 
6ypT, b KoropbiPi ycTaHOBneHo KonbLJp, a 
BHyTpeHHMM Anaweip Konbu,a BbinoriHeH c 
3a3opoiw oTHocMTenbHo npHBOAHoro Bana n He 
np.eBbiiuaeT Hapy^cHoro AnawieTpa nepexoAHMKa, 
npn 3tom M3orHyTbiPi nepeBOAHHK BbinoriHeH co 
cKpeLL^MBatou^nMUCfl ochmm pe3b6 Ha ero Kpaax, 
a Han6onbLuee paccToaHne Me>KAy ocamu 
CKpeu4MBaKDLMnxc« pe3b6 paBHO 
GKcqeHTpucnTery poTopa OTHocHTenbHO 
CTaTopa. 

HeAOCTaTKOM H3BeCTHOtf KOHCTpyKLJ.HH 

^BnaeTCfl to, mto AJ~m yciaHOBKM Apyroro 
3HaneHHfl yrna u KOMneHcaLiun SoKOBoro ycwnwn 
ot Aonora peaKTHBHbiM mombhtom Ha 
nepeBOAHUKe, ABuraTene h wnnHAene 
M3omyToPi KonoHHbi 6ypwibHbix Tpy6 Tpe6yeTCfl 
oTcoeAM h e h ne AsnraTen?i ot LunnHAena Ana 
3aivteHbi nepeBOAHUKa. 

flpyrMM HeAOCTaTKOM H3BeCTHOtf 

KOHCTpyKL\nn flBnaeTca HenonHoe 
Mcnonb30BaHne B03Mo>KHOCTefi KOMneHcai^nn 
6oKOBoro ycunnfl ot AonoTa (npn 
onpeAeneHHOM 3HaHeHMn yrna Ha 
nepeBOAHMKe), a TaioKe ero y3KMM Anana30HOM - 
Han6onbiuee paccroflHue Me>KAy ochmh 
cKpeLAMBaioi^MXCH pe3b6 He npeBbiiuaeT 
BennHUHbi sKci^eHTpucnTeTa poTopa 
oTHOcnTenbHO CTaTopa. 3to He no3BonaeT 
KowneHcupoBaTb nono>KMTenbHbie \a 

oTpHL^aTenbHbie Bbi6pocbi Kone6aHUfi oceBofi 
Harpy3KH Ha aojioto m noAqep>KHBaTb 
onTMManbHyK) oceByfo Harpy3«y Ha aohoto 
nyTeM coxpaHeHUfl Texymux 3HaneHMPi oceBofi 
narpy3KM 6e3 noTepn ycToPiHUBOCTH 
HaKnoHHO-HanpaBjieHHotf nsomyraM KonoHHbi 
oypunbHbix Tpy6. 

Han6onee 6nM3KHM k 3aflBneHHo£i 
KOHCTpyKL^nn ABrmeTCfl peryn^Top yrna, 
cocTOfliAMti H3 L^eHTpanbHoro nonoro aneiweHTa 
m coeAHHeHHbix c hum Tpex nonbix HecoocHbix 
Me>KAy co6oPi TpyonaTbix aneweHTOB, Ka>KAbiM M3 
KOTopbix kiMeeT BHyTpeHHee cKB03Hoe 
oTBepcTue, npn stom BHyTpeHHuPi nonbiPi 
Tpy6naTbii?i aneMeHT pacnono>KeH b ueHTpe 
Me>KAy nepBbiM m BTopbiM aneMeHTawn, a 
nepBbiPi n BTopoPi Tpy^naTbie aneMeHTbi 
coeAMHeHbi c BHyTpeHHUM noribiM TpySnaTbiM 
GjieMeHTOM pe3b6aMM Ha o6pai4eHHbix APyr k 
Apyry Kpa^x, npn stom nepBbiPi n BTopoPi 
TpyCnaTbiti aneMeHT coeAHHeH pe3b6oPi c 
KopnycoM repoTopHoro ABuraTena-. [2]. B 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



H3BeCTHOM KOHCTpyKI^HH nepBbiPi HJIM BTOpOM 

TpyonaTbitf sneMeHT npeAHa3HaneH a^^ 
coeAMHeHMfl Kopnyca repoTopnoro ABuraTenn co 
ninnHAeneM nnn SypunbHOM Tpy6oi?i, a 
L^eHTpanbHbiPi w BHyTpeHHUM nonbie Tpy6naTbie 
aneweHTbi. coeAMHeHbi iunMi4eBbiM coeAMHeHneM 
m npeAycMaTpuBaKDT nepeycraHOBKy HOBoro 
3HaHeHMH yrna npn noAteMe KonoHHbi 
6ypnnbHbix rpy6 6e3 pa3-beAHHeHHfl c 
3a6oPiHbiM ABuraTeneM. 

HeAOCTaTKOM U3BeCTHOfi KOHCTpyKL^MM 

^BrifleTCfl OTcyTCTBue KOMneHcai^nn 6oKOBoro 
ycunnH ot AonoTa peaKTHBHbiM mombhtom Ha 
peryrifiTope yrna, ABMraTene m mnnHAene 
M3omyToPi KonoHHbi SypunbHbix Tpy6 b 
npoqecce npoxoAKH HeoAHopoAHOCTM 3a6oa 

CKBa>KHH. 

BcneACTBMe 9Toro TpyAHO onTHMM3npoBaTb 
npoxoAKy cKBa>KHH H3-3a TpyAHOCTn yneTa 
cocTaBn^fOLAefi 6oKOBoro ycunnfl Ha aojioto, 
Bbi3biBafou4efi peaKTMBHbiM nsrudaioiAnPi 
MOMeHT, MeHflioLAMtf cBoe HanpaBneHne (3HaK) 
npw noTepe ycTO^HMBocTH 

HaKJioHHo-HanpaBneHHOM ki3omyToCi KonoHHbi 
oypi/mbHbix Tpy6 [3], 3to CHH>KaeT TOHHOCTb 
npoxoAKu HaKnoHHo-HanpaBJieHHbix cKBaKHH 
BcneACTBue Henpomo3wpyeMOM cocTaBnHKDUJ.ePi 
6oKOBoro ycunufi Ha aojioto, He no3Bon^eT 
onTHMH3npoBaTb napaMeTpbi npo^ccoB 
©ypennfl, b HacTHocTn, noAaep>KHBaTb 
onTUManbHyto oceByio Harpy3Ky Ha aojioto 
nyTeM coxpaHeHna TeKyoj,nx 3HaneHMM oceBOM 
Harpy3KH 6e3 noTepn ycTOMHMBOCTM n3ornyToPi 
KOjnoHHbi 6ypnnbHbix Tpy6. 

TexHunecKa^ 3aAana, na peujeHne KOTopoK 
HanpaBneHo H3o6peTeHne, ABj-meTCfl 
noBbiiueHne tohhoctm npoxoAKu 

HeoAHopoAHocTkt 3ao"OH 
HaKnoHHo-HanpaBneHHbix ckb3>khh nyTeM 
KOMneHcau.MM pe3ynbTnpyiou4eii 
paAnanbHo-HeypaBHOBeiueHHOM cnjibi, 
BOSHMKaioiAePi npn Bpam,eHun AonoTa b cTBone 
CKBa>KMH, a TaioKe KOMneHcau,MM nojio>KMTejibHbix 
n OTpnu,aTeribHbix Bbi6pocoB Kone6aHM^ oceBoPi 
narpy3KM Ha aojioto peaKTHBHbiM mombhtom Ha 
peryrmTope 6es noTepn ycroPiMUBOCTM 
n3omyTOM KonoHHbi SypuribHbix Tpy6. 

Cyuj,HOCTb TexHUMecKoro peweHUH 
saKfiMDHaeTCfl b tom, hto b peryn^Tope yrna n 
peaKTHBHoro MOMeHTa repoTopHoro ABuraTens, 
cocToflu^ero H3 u,eHTpanbHoro nonoro sneMeHTa 
n coeAHHeHHbix c hum Tpex nojibix Tpy6naTb!x 

3JieMeHTOB, Ka>KAbltf H3 KOTOpblX MMeeT 

BHyTpeHHee CKB03Hoe OTBepcTue, nepBbM 
nonbiPi Tpy6MaTbiui aneMeHT HMeeT OAHy ocb, 
BTopoPi - Apyryfo, a BHyTpeHHuPi nonbiK aneMem- 
pacnono>KeH b L^eHTpe Me>KAy nepBbiM n BTopbiM 
sjieMeHTaMU n nMeeT TpeTbio ocb, npn stom 
nepBbifi n BTopoPi Tpy6waTbie aneMeHTbi 
coeAHHeHbi c BHyTpeHHUM nonbiM TpyG^aTbiM 
sneMeHTOM pe3b6aMH Ha oSpaLAeHHbix Apyr k 
Apyry Kpa^x, a nepBbiM nnn BTopoPi Tpy6MaTbiw 
sneMeHT coeAHHeH pe3b6ofl" c KopnycoM 
repoTopHoro ABuraTenjq, cornacHo 
M3o6peTeHHio, BHyTpeHHUM nonbiPi Tpy6MaTbiPi 
oneMeHT BbinonHeH co cKpeiAHBaraiAHMnc^ c ero 
u,eHTpanbHOM ocbra m Me>KAy co6oft oc^mm pe3b6 
Ha ero Kpanx, a Han6onbUjee paccTO^HHe we>KAy 
OCflMH CKpeiAHBaHDLAMXC^ Me>KAy co6oPi pe3b© 
paBHO yABoeHHOii Bennnnne 3KCu,eHTpncMTeTa 
poTopa OTHocnTenbHo CTaTopa repoTopHoro 
AsuraTenfi, npuneM HaM6onbLuee paccTOAHne 
we>KAy ero i^eHTpanbHoPi ocbHD m oc^mh nio6o^ 
m pe3b6" Ha ero Kpa^x paBHO SKCueHrpucnTeTy 
poTopa OTHocnTenbHo CTaTopa repoTopHoro 
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ABuraTen^. 

BbinonHeHne BHyTpeHHero nonoro 
rpy6HaToro aneMeHTa co CKpeiAMBatoLAMMMCfl c 
ero qeHTpanbHoPi ocbio n Me>KAy co6om ocamm 
pe3b6 Ha ero Kpanx, a Han6"onbLuero paccTOAHUfi 
Me>Kfiy ochmh cxpeLuinBaKDLnnxcfl Me>Kay co6om 
peabS, paBHoro yflBoeHHoPi BenuMMHe 
3KCL\eHTpncnTeTa poTopa OTHocnTenbHo cTaTopa 
repoTopHoro ABMraTenn, no3BonaeT cMeu^aTb 
i^eHTp BpaLqeHUfl flonoTa b nonepeHHOM 
ceMeHHn npoTMB Bpau^eH^ AonoTa u 
KOMneHCMpoBaTb GoKOBoe ycunne b ycTbe 
n3orHyToPt KonoHHbi cKBa>KHHHbix Tpy6, He 
AonycKa* M3MeHeHMfi seHMTHoro yma H3-3a 
nepepacnpefleneHM?? peaKL^tf 6oKOBoro ycunnfl 
Ha flonoTo b 3aBncnMocTH or oceBOM Harpy3KM 
6e3 noTepn yoroPiMMBOCTM M3omyTOM kojiohhu 
6ypnnbHbix rpy6. 

BbinonHeHne HaMconbLuero paccTOflHMa 
Me>Kfly t4eHTpanbHOM ocbK) BHyTpeHHero nonoro 
TpyoMaTo'ro aneMeHTa m oca mm njoootf M3 pe3b6 
Ha ero Kpaax paBHoro GKcu^eHTpucnTeTy poTopa 
oTHocMTenbHo craTopa repoTopHoro ABurarenn 
no3BOjiaeT KOMneHcupoBaTb nono>KHTeribHbie m 
OTpML^arexibHwe Bbi6pocbi KoneoaHMfi oceBOM 
Harpy 3km Ha flonoro m noAAep^MBaTb^ 
onrnManbHyio oceByio HarpysKy Ha AonoTo' 
nyreivi - coxpaHeHHfl TeKyu^nx 3HaneHMM* oceBotf 
Harpy3KH 6e3 noTepn ycToPiHMBocTM M3orHyTofi 
KOJIOHHbl 6ypnribHbix Tpy6. 

B L\enoM 3to no3BonfleT KOMneHcupoBaTb 
pe3ynbTMpyfoii^y[o 

paAHaribHo-HeypaBHOBeujeHHyK) cuny, 
B03HHKafOLL^yHD npM Bpaii^eHMM 6ypoBoro AonoTa 
- b- CTBone cKBa)KMHbi, m yAep>KMBaTb onopHbie 
noBepxHocru, pacnojio>KeHHbie Ha Kopnyce 
SypoBoro AQ-noTa n(nnn) perynaTopa, b 

KOHTaKTe CO CTeHKOM" CTBOJia CKBaXMHb! BO 

Bpeivin 6ypeHMfl. 

Ha cf)nr. 1 noKa3aH peryn^Top yma m 
peaKTHBHoro" MOMeHTa repoTopHoro ABuraTen*. 

Ha qbnr.2 noKa3aH pa3pe3 A-A BAonb 
peryjiflTopa. 

Ha <£nr.3 noKa3aH 3a6otfHbitf repoTopnbifi 
ABuraTenb Ana 6ypeHna 

HaKHOHHO-HanpaBJieHHblX CKB3}KMH. 

Ha cjw. 4 noKa3aHa BbixoAHaa nacrb 
repoTopHoro ABuraren^, coeAMHeH Horo 
peryn^TopoM yrna u peaKTMBHoro MoweHTa c 

BXOAHOM HaCTbtO LLinMHAejlfl. 

Ha cfw.5 noKa3aH BHetuHMPi bma 
BHyTpeHHero nonoro TpyonaToro aneMeHTa. 

Ha . cjDnr.6 noKa3aH BHewHMM bma 
UeHTpanbHoro nonoro aneMeHTa. 

Ha qbkir.7 noKa3aH BHeujHMM bha nepBoro 
nonoro TpyGnaToro aneMeHTa. 

Ha dpwr. 8 noKa3aH nepBbiM Tpy6naTbiM 
aneMeHT b pa3pe3e BAonb ocn ero pesbGosoro 
Kpan. 

Ha cfinr.9 noKa3aH pa3pe3 B-5 nonepeK 
repoTopHoro ABuraTen*. 

Huxe npeACTaBneH Han6onee 

npeAnoMTHTenbHbiPi BapHaHT McnonHeHM* 
peryn^Topa yrna m peaicrHBHoro MOMeHTa 
repoTopHoro ABuraTenb. 

Peryn^Top yrna m peaKTHBHoro MOMeHTa 
repoTopHoro ABHraTena coctomt \az 
. ueHTpanbHoro nonoro aneivieHTa 1 h 
coeAHHeHHbfx c hum Tpex nonbix Tpy6naTbix 
aneiueHTOB 2, 3 n 4, Ka>KAbiPi H3 Koropbix MMeeT 

BHyTpeHHHe CKB03Hbie OTBepCTHfl 5, 6 \A 7. 

□epBbifi nonbiPi Tpy^HaTbiPi aneivieHT 2 MMeeT 
OAHy ocb 8, BTopow Tpy6naTb)M aneweHT 3 HMeeT 
Apyryio ocb 9, a BHyTpeHHHfi nonbitf TpyGHaTbiPi 
sneivieHT 4 pacnonoxeH b L^eHTpe Me>KAy 
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nepBbiM Tpy6naTbiM aneMeHTOM 2 n BTopbiM 
TpyonaTbiM sneweHTOM 3 m MMeeT TpeTbio ocb 
10 (cm. cfinr.1). !_4eHTpanbHbiM nonbiM Tpy6naTbiPi 
aneMeHT 1 coeAMHeH c BHyTpeHHMM nonbiM 
Tpy6HaTbiM aneMeHTOM 4 uunMi4aMM 11. ripw 
3TOM nepBbiM TpySnaTbiM aneMeHT 2 m BTopoPi 
Tpy6waTbiM aneMeHT 3 coeAMHeHbi Ka^KAbiPt c 
BHyTpeHHMM nonbiM Tpy6naTbiM aneMeHTOM 4 
pe3b6aMM 12 m 13 cooTBeTCTBeHHO Ha 
o6pau4eHHbix Apyr k Apyry Kpa^x 14, 15. Ha 
Kpafo 14 nepBoro BHyTpeHHero Tpy6MaToro 
aneMeHTa 2, a TaK>Ke Ha Kpaio L^eHTpanbHoro 
nonoro aneMeHTa 1 BbinonHeHbi LunMqbi 16, npM 
noMOLAM KOTopbix ycTaHaBnMBaeTc^ Tpe6yeMoe 
3HaneHMe yrna m peaKTMBHoro MOMeHTa 
perynjrropa. nepBbiM TpyGnaTbiM aneMeHT 2 
coeAMHen pe3b6otf 17 c KopnycoM 18 
ujnMHAenbHOM ceKi^MM 19, a BTopoPi Tpy6HaTbii?i 
aneMeHT 3 coeAMHeH pe3b6oPt 20 c KopnycoM 21 
repoTopHoro ABMraTena 22. BHyTpeHHMM nonbiM 
TpySHaTbifi aneMeHT 4 BbinonneH co 
CKpeiAMBaioiAMMMCfl c ero AeHTpanbHOM ocbio 10 
m Me>KAy co6om ocamm 23 m 24 pe3b6 12 M 13 Ha 
ero Kpaax 25, 26 (cm. cfwr.2). HaM6onbinee 
paccTOAHMe Me>KAy oc^mm 23 m 24 
CKpeiAMBatOLAMXCH Me>KAy co6om pe3b6 12 m 13 
paBHo 2e, T.e. yABoeHHofi BenMHMHe 
3Kci_\eHTpMCMTeTa e poTopa 27 OTHocMTenbHo 
CTaTopa 28 repoTopHoro ABMraTenn 22 (cm. 
cf)Mr.2 m 9). HaMOonbtnee paccTO^HMe Me>KAy 
LjemrpanbHOM ocbio 10 BHyTpeHHero nonoro 
Tpy6naToro sneMeHTa 4 m ocsrmm 23 m 24 pe3b6 
12 MnM 13 Ha ero Kpa5ix 25 m 26 paBHo 
3KcqeHTpMCMTeTy e poTopa 27 OTHocMTenbHo 
CTaTopa 28 repoTopHoro ABMraTen^ 22 (cm. 
cfw.2 m 9). 

Ocm 23, 24 Ha Kpaflx 25, 26 BHyTpeHHero 
nonoro TpyonaToro sneMeHTa 4, 
noABepraicLAerocfl HecMMMeTpMHHOM Harpy3Ke 
ot peaKTMBHoro MOMeHTa repoTopHoro 
ABMraTenfl, pacnonoxeHbt cooTBeTCTBeHHO Ha 
pa3nMMHbix paccTOHHMJix e1 m e2 ero 
UeHTpanbHOM ocu 10 (cm. <£ur.2 n 9). 

CKpeiAMBaioiAMMC5R yron Me>KAy 
L^eHTpanbHOM ocbio 10 BHyTpeHHero nonoro 
Tpy6qaToro aneMeHTa 4 m ocbMD 24 pe3b6bi 13 

0603HaMeH ot (CM. C|W.1). CKpeLAMBaiOLAMMCfl 

yron Me>KAy L^eHTpanbHOM ocbio 1 0 BHyTpeHHero 
nonoro TpyonaToro 3neMeHTa 4 m ocb»o 23 
pe3b6bi 12 o6o3HaMeH p (cm. a>Mr.1). flonbiM 
TpyoMaTbiM aneMeHT 2 MO>KeT 6biTb BbinonHen c 
M3omyTOM ocbK) 8 ero pe3b6oBOM MacTM 12 noA 
yrnoM y (cm. qtiMr.1). 

PerynHTop yrna m peaKTMBHoro MOMeHTa 
repoTopHoro ABMraTena pa6oTaeT cneAytoiAMM 
o6pa30M: npOMbiBOMHan >KMAKOCTb noA 
AaBneHMeM no KonoHHe 6ypMnbHbix Tpy6 
noAaeTC« b BMHTOBbie nonocTM Me>KAy poTopoM 
27 m craTopoM 28. Bo3HMKaK)iAMM Ha poTope 
KpyTfliAMM MOMeHT Bbi3biBaeT ero nnaHeTapHoe 
ABMKeHMe OTHocMTenbHo CTaTopa 28, KOTopoe 
npu noMOLAM KapAaHHbix ujapHMpoB, npMBOAHoro 
Bana npeo6pa3yeTCfi bo BpaiAaTenbHoe 
ABM>KeHMe LunMHAenfi m AonoTa (Ha opMr. He 
noKa3aH). HpM 6ypeHMM HeoAHopoAHbix nopoA 
Ha peryn^Tope yrna m peaKTMBHoro MOMeHTa, a 
TaK>Ke Ha LiinMHAene, repoTopHOM ABMraTene m 
AonoTe B03HMKaeT peaKTMBHbii^ M3rM6aK)iAMPi 
MOMeHT BcneACTBMe ycMnMM pe3aHM« Ha 
AonoTe. BbiLueyKa3aHHbifi peaKTMBHbiM" MOMeHT 
KOMneHCMpyeTCfl BbinonHeHMeM BHyTpeHHero 
nonoro TpyCwaToro aneMeHTa 4 co 
CKpeLAHBafOLAKMHCfi c ero i4eHTpanbHoK ocbto 10 
m Me>KAy co6om ocjimm 23 m 24 pe3b6 12, 13 na 
ero Kpaax 25, 26. 
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RnaHerapHoe ABM>KeHne poTopa 27 BHyrpH 
craropa 28 npoTHBonono>KHO nepeAane 
Bpau^aioLi^ero MOMeHra ot poTopa Ha 
LunnHAenbHbiki y3en u aojioto. CMew,eHue (b 
nonepeHHOM ceneHUH) ocu 23 n 24 
othoch tbjti b h o ocm 10 u,ertecoo6pa3Ho 
BbinojiH^Tb npoTMB BpaLqeHUJi Aonora, t.k. b 
3tom cnynae He HaoYiHDAaeTCfl noTepn 
HanpaBneHMfl, t. e. 3HaKa, ycrommocr^ 
naomyToPi KonoHHbi ripn nonoxnTenbHbix n 
oTpni^aTenbHbix Bbi6pocax KoneSaHMPi oceBotf 
Harpy3KM Ha aojioto. Ha npaKTKKe 
BepTHKanbHbiPi ctboti CKBa>KKHbi 6ypnTca ao 
3aAaHHoPi my6MHbi. 3areivi oypmibHaH KonoHHa 
H3BjieKaeTCH, HaornHHo OTBopan h BaioTCj? 
BHyTpeHHue nonbie Tpy6naTbie sneMeHTbi 2 m 
(hhm) 3 no pesb6e 12 m (nnn) 13, cABuraera 
no uj/ikii^aM 1 1 L^eHTpanbHbiPi nojibitf TpyonaTbiM 

GJieMeHT 1. PIpH 3TOM LUJlML^SBOe coeAHHeHHe 16 

nepBoro norioro Tpy6naToro aneMeHTa 2 
BbixoAMT H3 3ai_\enneHHfl H3 i^eHTpanbHoro 
nonoro Tpy6naToro coeAMHeHMe 1 Ana 
ycTaHOBKH Tpe6yeivioro 3HaneHHH yma n 
peaKTHBHoro MOMeHTa reporopHoro ABuraTenfl. 

B M3BeCTHblX KOHCTpyKLJ.MflX npn 

npoxo>KAeHnn TBepAbix nopoA Tpe6yeTca 
yweHbujaTb ycMJiMe Ha Aonoto. npeAnaraeMafl 
KOHCTpyKqufl peryjiflTopa He TpeGyeT 
yMeHbiueHMfl oceBoro ycunwa Ha aojioto, t. k. 
BHyTpeHHuR nonbifi rpyoHaTbitf 3neMeHT co 
cKpeinnBaioLquMUCjR c ero L^eHrpanbHoPi ocbfo h 
Me>KAy coooPi ochmm pe3b6 Ha ero Kpaax 
KOMneHcupyeT nojioKMTeribHbie m 

OTpni^aTexibHbie Bbi6pocbi KOjieQaHMfi ocesofi 
HarpyaKM Ha aojioto 6e3 norepn ycro ft hm booth 
H3omyToPi kojiohhw 6ypnnbHbix Tpyo", 
yAepxMBaa onopHbie noBepxHOCTM, 
pacnojio>KeHHbie Ha Kopnyce oypoBoro AOJioTa m 
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(mjim) peryn^Topa, b KOHTaicre co CTeHKotf 
CTBona CKBaxuHbi bo BpeMfl SypeHMfl, hto 

nOBblLiJaeT TOMHOCTb npOXOAKM HeOAHOpOAHOCTH 

3a6ofl cKBaKUHbi. 
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OopMyna n3o6peTeHMfl: 

Peryn^Top yma h peaKTHBHoro MOMeHTa 
repoTopHoro ABMraTena, coctohlamPi m 
i4eHTpanbHoro nonoro sneMeHTa m coeAHHeHHbix 
c hum Tpex nonbix HecoocHbix Me>KAy co6oR 

Tpy6MaTbIX SJieMeHTOB, Ka>KAbltf M3 KOTOpblX 

HMeeT BHyTpeHHee CKB03Hoe oTBepcTue, npn 
otom BHyTpeHHUM noribiPi aneivieHT pacnojioxen 
b ueHTpe we>KAy nepBbiM n BTopbiM 
sneiweHTaMM, a nepBbitf n BTopofi TpyonaTbie 
sneMeHTbi coeAKHeHbi c BHyTpeHHUM nonbiM 
snewieHTOM pe3b6aMM Ha o6paiAeHHbix Apyr k 
Apyry Kpanx, npn 3tom nepBbM mdm btopom 
TpygqaTbiii sneMeHT coeAMHeH pe3b6oM c 
KopnycoM repoTopHoro ABMraTena, , 

OTJlUHaKDLAHPiCfl TGM, MTO BHyTpeHHUM nOJIblM 

aneMeHT BbinoriHeH co cKpem,MBaKDLAHMMCpi c ero 
LjeHTpanbHotf ocbK> m Me>KAy co6om oca mm pe3b6 
Ha ero Kpaax, a HaM6onbLuee paccTonHMe Me>KAy 
OCflMM CKpeiAMBaraLAMXc^ Me>KAy co6om pe3b6 
paBHo yABoeHHOM BenuMMHe 3KGLJ[eHTpMCMTeTa 
poTopa oTHocMTeribHo cTaTopa repoTopHoro 
ABuraTejia, npMMeM HanSonbLuee paccTOHHue 
Me>KAy ero LjeHTpanbHoPi ocbK) m ocamm jik)6om 
M3 pe3b6 Ha ero Kpa5RX paBHo sKci^eHTpucnTeTy 
poTopa OTHocMTeribHo CTaTopa repoTopHoro 
ABMrareny?. 
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